Hepatic glucose production and insulin resistance.
Insulin resistance relates to hepatic glucose production (HGP) and hepatic triglyceride content (HTG). Elevation of free fatty acids (FFA) and imbalance of adipocytokines are major mechanisms involved in insulin resistance. Using isolated perfused rat livers we examined metabolic effects of hormones, FFA and leptin. Not only insulin, but also insulin-like growth factor-I similarly decreased epinephrine-induced HGP. Likewise, leptin not only reduced epinephrine-induced HGP, but also decreased fasting HGP by inhibiting gluconeogenesis from lactate. This resulted from the stimulation of the insulin receptor substrate (IRS)-2 pathway and the synthesis of phosphoenolpyruvate carboxykinase, whereas the IRS-1 pathway is inhibited. In dietary-induced obesity, leptin receptors and signalling were downregulated and its cross-talk with insulin signalling was differentially regulated depending on nutritional status. Leptin further increased HTG and intrahepatic FFA. A short-term increase in circulating FFA (palmitate and oleate) augmented lactate uptake, but not HGP. This early effect was paralleled by protein phosphorylation at different sites resulting in impaired insulin signalling.